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1. Introduction 


The concept of refined neutrosophic structure was studied by many authors in {1}5]. Sym- 
bolic plithogenic algebraic structures are introduced by Smarandache, that are very similar 


to refined neutrosophic structures with some differences in the definition of the multiplication 


operation : 


In (7, the algebraic properties of symbolic 2-plithogenic rings generated from the fusion of 
symbolic plithogenic sets with algebraic rings, and some of the elementary properties and sub- 
structures of symbolic 2-plithogenic rings such as AH-ideals, AH-homomorphisms, and AHS- 
isomorphisms are studied. In 11], some more algebraic properties of symbolic 2-plithogenic 
rings are studied. Further, Taffach [3\(9| studied the concepts of symbolic 2-plithogenic vector 


spaces and modules. 
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In [14], the concept of symbolic 2-plithogenic matrices with symbolic 2-plithogenic entries, 
determinants, eigen values and vectors, exponents, and diagonalization are studied. Hamiyet 
Merkepci et.al [13], studied the the symbolic 2-plithogenic number theory and integers. Ah- 
mad Khaldi et.al (12, studied the different types of algebraic symbolic 2-plithogenic equations 


and its solutions. 


In GF Yaser Ahmad Alhasan studied the types of the nuetrosophic linear equations and 
Cramer’s rule to solve the system of nuetrosophic linear equations. Motivated by this work, 
in this article the symbolic 2-plithogenic linear equations and its solutions are introduced and 


studied. Also, enough examples are given for all the cases to enhance understanding. 


2. Preliminaries 


Definition 2.1. Let R be a ring, the symbolic 2-plithogenic ring is defined as follows: 
1. hPp= {ag + a1P) + a2Py;a; € R, P? = P;, Py x P2 = Prrax(1,2) = P3} 

Smarandache has defined algebraic operations on 2 — S'Pp as follows: 

Addition: 

[ag + ay Py + a2 P2] + [bo + bP; + b2P2] = (ao + bo) + (a1 + 61) Pi + (a2 + b2) Po 

Multiplication: 

[ao + a1 Pi + a2Po].[bo + b1 Pi + b2P2] = agbo + aob1 Pi + agb2P2 + ayboP? + a1b2P; Po + agbp Po + 

a2b1 Py Pp + agbe P? + abi Py Py = (aobo) + (aob1 + abo + a1b1) Pi + (apb2 + a1b2 + agbp + agb) + 

a2b2)P2. 

It is clear that 2—S'Pr is a ring. If R is a field, then 2— SP is called a symbolic 2-plithogenic 


field. Also, if R is commutative, then 2— SPp is commutative, and if R has a unity (1), than 
2 — SPr has the same unity (1). 


Theorem 2.2. Gi Let 2— SPpr be a 2-plithogenic symbolic ring, with unity (1). Let X = 
to +21 P, + ©2P2 be an arbitrary element, then: 

(1) X is invertible if and only if xo, 29 + 21, %9 +: 41 + 2 are invertible. 

(2) X~t = a9! 4+ [(vo +21)-1 — 2p JP + [(vo + 21 + 2)" — (29 +01) Pe 
Definition 2.3. A symbolic 2-plithogenic square real matrix is a matrix with symbolic 
2-plithogenic real entries. 
Theorem 2.4. Let S = So + $1, P, + S2P. be a symbolic 2-plithogenic square real matrix, 
then 

(1) S is invertible if and only if So, So + $1, So + $1 + S2 are invertible. 

(2) If S is invertible then 


S'=$)'+[(S0+S1) 7° — So JPi + [(So + 51 + $2)! — (So + $1)" 
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3. The Symbolic 2-Plithogenic Linear Equations 


We begin this section with the following definition. 


Definition 3.1. The symbolic 2-plithogenic linear equation of n variables 71, 72, £3, ..., Ln, is 

each equation that takes the form: 

(@o1 + G11 Pi + ao1P2)z1 + (ao2 + G12Pi + G22P2)r2 + (ao3 + a13P1 + a2Po3)03 + +++ + (Gon + 
GinP, + @anP2)an = bo + bP, + bo Po 

where ao;,@1;,@2;, 7 = 1,2,...,n are real coefficients. We call (ao + a11P, + a21P2), (ao2 + 

a42P, + a22P2), (ao3 + a13P, + a23P2) symbolic 2-plithogenic coefficients of the borders of the 

equation, and bp + 6; P, + b2P2 constant symbolic 2-plithogenic border of the equation. 


Remark 3.2. 
(1) We call each equation of the form: 
(ao + a1 Py + agP2)x + (bo + bi Pi + b2P2)y = co + c1 Pi + €2P2 

the two-variable symbolic 2-plithogenic linear equation, where, ao, @1, a2, bo, b1, b2, and 
Co, C1, C2 are real coefficients. 

(2) We call each equation of the form: 
(ao + a1 P, + agP2)a + (bz + bP, + b2P2)y + (co + 1 Py + c2P2)z = do + dP, + doP» 
the three-variable symbolic 2-plithogenic linear equation, where, ao, a1, a2, bo, b1, ba, 


Co, €1,€2, and dp, d;, d2 are real coefficients. 


Example 3.3. 
(1) (1 P2)x t (3 Py)y t (1 + P; Py)z=5 
(2) Pox + Pyy t+ (P, — Po)z = 2P, + 2Pp 
(3) (1 +P,—Po)x+ (4+ P,— Po)yy=114+4P, 


Definition 3.4. Solution of the symbolic 2-plithogenic linear equation, 

(a1 + @11Py + a21P2)x1 + (ao2 + a42P, + a22P2)x2 + (a03 + a13.P, + a2P23)03 + +++ + (Gon + 
AinP, + d2nP2)%n = bo + bP, + bo Po 

is finding the values of the variables 21, 2%2,73,...,% that satisfies the equation, where 


Api, 414, 22;, 7 = 1,2,...,n are real coefficients. 


Example 3.5. Consider the following the two-variable symbolic 2-plithogenic linear equation: 
11 15 
(1+P,—-Po)r+(44+P, =a = of 


The solution of this equation is 


1 
e=2+4+P,+2P», a5 22 
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Definition 3.6. For the two variable symbolic 2-plithogenic linear equation 
(ag +a,P, + a2P2)x + (bo + b;P, + by P2)y =cotaP, + coPs 
the infinite number of solutions defined by 


ao + ay Py + a2P2 co + 1 Py + c2P2 
bo + bP; + boP2 bo + bi P; + boP2 
where, ao, @1, @2, bo, b1, b2, co, C1, C2 are real coefficients, bo #4 0, bo + b1 # 0 and bo + b1 + bo 40 


by given a value for one of the two variables, we obtain a value for the other variable. 


Example 3.7. Consider the two variable symbolic 2-plithogenic linear equation 


(1+ P,—Po)r+ (44+ P,—Po)yy=14+P,—2Py. 


_ 1+ Pi — Po a 14+ P, — 2P> 
ae Oy aa ee ay ee 
Then the set of solution is: 
1+P,—-— Po 1+P, —2P, 
= 2—SPr:y= | 
2 {eve ao” (GES) (3 S)} 
1 3 3 1 3 2 
6.) 9 = —SPriy= P+—P)a4 P,- =P. 
Lege {eve SPriy ( 4 20 '' 20 ») « (G 20°15 ») 


By given any value for the variable x, we obtain a value of the variable y. 


This implies that, 


Definition 3.8. For the n-variable symbolic 2-plithogenic linear equation 
(ao1 + a1 Pi + G21 P2)x1 + (ao2 + a12P) + a22P2)x2 + (a03 + a13P1 + a2P23)"3 +--+ + (don + 
ain P| + danP2)tn = bo + bP, + b2P2 
where ao;, @1;, @2;, 1 = 1,2,...,n are real coefficients, the infinite number of solutions are the 


unknown values 21, %2,....,%p that satisfies the equation. 


Definition 3.9. A non-homogeneous system of n-variable symbolic 2-plithogenic linear equa- 


tions is given by the form: 


(a1 + a4; Pi + ad) Poa + (ag + aig Pi + a99P2)a2 + (aQ3 + a3 Pi + 493P2)a3 ++ ++ + (apn + 
at, Pi + ad,P2)an = bb + bP, + bd P» 

(ap, + a3, Pi + a5, P2)ai + (apy + a7 Pi + a5P2)x2 + (aG3 + a73P1 + a53P2)a3 + --* + (hn + 
at Pi + Ge Fa) te = be + b?P, + b2 P» 


(agi + ayy Pi + a5} Po)x1 + (065 + fh Pi + a5}.P2)xo + (093 + ag Pi + a93P2)a3 +--+ + (agh + 
aly P, + af), P2)tn = bf + bP Pi + oF Pe 
where, air te bh bl, be are real coefficients, 1 = 1,2,...,n, 7 =1,2,...,m. 


Definition 3.10. The solution of non-homogeneous system of n-variable symbolic 2- 


plithogenic linear equations: 
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(aq, + aj, Pi + a3, P2)a1 + (aQg + @jgPi + a9P2)a2 + (ag3 + at3P1 + a33P2)a3 + ++> + (an + 
at, Pi + Gt, P2)an = bh + bi Py + b4 P» 

(a9, + a}, Pi + a5; Po)ai + (a§2 + a7 Pi + a3Po)x2 + (a93 + a73P1 + 053 P2)a3 + +--+ (aG_ + 
a2, P; + a3,,P2)an = b2 +b? P, + b2P» 


(agi + afi Pi + a5} Po)x1 + (063 + a Pi + 093. Po)xo + (93 + ag Pi + af} Po)a3 +--+ (ag, t+ 
A oa + an Pa) a = bo’ + bY Pi + bs" Po 


where, Oi) lin Vala ts are real coefficients, i = 1,2,....n, 7 = 1,2,...,m, is the values of 


the variables 71, 2, %3,...,% that satisfies the system of equations. 


Remark 3.11. We distinguish three cases to solve the system given in Definition 


(1) The system is consistent, it has unique solution. 
(2) The system is consistent, it has infinite number of solutions. 


(3) The system is inconsistent, it has no solution. 


4. Solving System of Symbolic 2-Plithogenic Linear Equations using Cramer’s Rule 


Consider the non-homogeneous system of n symbolic 2-plithogenic linear equations with 


n-variables: 


(apy + a4, Pi + 4, Po)x1 + (ag + At2P1 + 432P2)x2 + (apg + at3Pi + a3 P2)a3 +++> + (ady + 
at, Pi + ah, P2)an = bb + bt P, + bd P» 

(aG, + a7, Py + a5, Po) x1 + (aGq + @72P1 + a32Po)x2 + (aG3 + at3P1 + a}3P2)a3 +--+ (a5, + 
at, Pi + a3,,P2)an = b2 + bIP, + b3P» 


(ag, + at Pi + ab; Po)ai + (agg + ata Pi + a%,P2)x2 + (a§3 + at's Pi + a33P2)x3 + +++ + (apn + 
af, Pi + a5, P2)tn = 05 + OT Py + bf Pe 
Let AX = B be the matrix form of this system and let, A = det(A) = ap + a, Pi + a2 Po. We 
distinguish the following cases: 
(1) If a9 #0, ap ta, 40 and ajp+a,+az2 40 then the system is consistent and the 
system has unique solution given by the formula: 


As, 
A ) 


i= 


i=1,2,3,...,n 


where A,, is the determinant of the matrix A where the ith column is replaced by the 
column matrix B. 
(2) If ag =0, or an t+a,=0 or ag+a,+az=0. Then the system is inconsistent or 


it have infinite number of solutions. 
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Remark 4.1. Consider a system of 2 linear symbolic 2-plithogenic equations with 2 unknowns 
x and y with 
A = det(A) = a9 + a1 P, + agP2 
Az = det(Az) = aj + af Pi + a5 Po 
Ay = det(Ay) = aj + af Pi + a5 P2 


We distinguish the following cases: 


(1) If a9 #0, ap ta, 40 and ajp+a;,+a2 40 then the system is consistent and the 


system has unique solution given by the formula: 


(2) If the determinants satisfies any one of the following conditions, then the system is 
inconsistent and it has no solutions. 
(i). ag = 0 and ag, ag are not all zero. 
(ii). a9 + ay = 0 and aj + af, aj +a% are not all zero. 
(iii). a9 + a) + a3 = 0 and ad + af + a3, ag + af + a are not all zero. 


(3) In all other cases the system is consistent with infinite number of solutions. 


Example 4.2. Consider the system of equations: 
(2+P,4+3P.)ea+(1-P — Poyy=54+P,4+11P 


2+P,+3Fh 1-P,-P 
The coefficient matrix is, A = oe Ree : ae 
34+ 4P, 1+P, 
2+P,+3P, 1-P,-—FP 
34+ 4P, 1+P, 


Here, ap ~ 0,a9 + ay # O and agp + a1 + ag # O, the system is consistent and its has unique 


A= det(A) = =-l1+ TP, + 13P> 


solution. 
5+P+11P, 1-P,-P 
A, = det(Ay) = : 1 *?) = 24 14P, + 45P 
7+3P, + 13P, 1+P, 
2+P,4+3P 54+ P,4+11P. 
A, = det(Ay) = oe : 7) = -14+13P, +7Pp 
: 3+ 4P, 7+3P,4+ 13P>) 


So the solution of the given system is, 


A, —24+14P, + 45P, 
C= = =2+ P, 
A —-1+7P, + 13P, 


_ Ay _ —14+13P, + 7P) 
oh Seep ae, 


=—-1+P,-P 
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Example 4.3. Consider the system of equations: 
(14+P,+ Po)x+(3-P,+2P.)y=54+3P,4+5P, 
Pix + (Pi + Po)y = 4P, + Po. 


14+P,+P, 3—P,4+2P. 
The coefficient matrix ms a=( eee i) ‘| 


Pi P+ Ps 
14+P,+P 3—P,+2P 
Aagaiaslt PVT) xiquilig ys ko, 
Py Pra Ps 
5+3P,+5P, 3—P,+2P. 
ee 0 ee rm "?) = 0+40P, + 6Pp 
AP, + Pp Pi +P» 
14+P,+P 54+3P,+5P 
A = det(Ay) = PAE STAC PES as Le Or 
P; 4P, + Po 


Hence, by condition (3) of Remark(4.1|the system is consistent with infinite number of solutions 
and the solutions are given by: 


For all x = ap + a, P, + a2Pp € 2— SPR with ap + a1 + ag = 3, 


_ 1+P,4+ Po 5+ 3P, + 5P, 
= 3—P,+2Po | 3— Pi, +2P> 


That is, for all = a9 + a, Pi + a2Po € 2— S'Ppr with ap + aj + a2 = 8, 


1 2 1 5 7 3 
= P P. P P. 
7] (-5 Pit Pa) (34+ 5R +P) 
Example 4.4. Consider the system of equations: 


(24+P.4+3P.)2+1+P4+P)yy=54+R4+0P 
(4+ 2P,+6Py)x+ (24+ 2P, + 2P))y = 104 2P, + 22P, 


2+ P,4+ 3P. 1+P,+P. 
The coefficient matrix is, A = ( cones ue ‘ ) 


4+4+2P,+6P, 24+2P,+2P, 


2+P.4+3P2 14+ P)h4+P 


=0+0P, + 0P, 
4+ 2P,+6P, 2+ 2P; + 2P, 


A = det(A) = 


Also, 


5+P 11P. 1+ P4+P: 
Rea ees a 
104+ 2P,+22P, 24+2P,+2P, 


2+ P, 3P.: 5+ P, 11P. 
Rg ee | a OP ae 
4+2P,+6P» 10+ 2P, + 22P, 
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Hence, by condition (3) of Remark(4.1|the system is consistent with infinite number of solutions 


and the solutions are given by: 


2+ P, + 3P. 5+ P,+11P. 
$= {aye 2-SPRiy= ( a 0 2) a a i a 2} 


Le Py + PS LP Po 
1 1 8 
1.€, s={aye2-SPaiy=(-245R- 5) 0+ (5-2 +57.) } 


Example 4.5. Consider the system of equations: 


Q4+Ph4+P)e+0-P+P)jy=14+P 

(2 +2P,+ 2P2)x + (2 —2Py,+ 2P2)y =34+P 

1+P,4+P: 1-P, +P. 

The coefficient matrix is, A = a ae : =): 
2+2P,+2P,) 2-2P,+2P) 


1+P,4+P. 1-P,+P.: 

Assia ro |= 00r or 
2+2P,+2P, 2—2P,+2P 

Also, 
1+P 1-Pj4+P 
ET Ee eae re eae, 

34+ Pp 2—2P,+2P 
14+P,4+P 14+P 

Kata 3p oP, 
2+2P,+2P> 34+ Po 


Here, ag = 0 and aj 4 0, hence the system is inconsistent. 
0 


Remark 4.6. Consider a system of 3 linear symbolic 2-plithogenic equations with 3 unknowns 


x,y and z with 


A = det(A) = ap + a1 P, + ag P2 
A, = det(Az) = af + af Pi + af Ph 
A, = det(Ay) = ag + af Pi + a} Pp 
A, = det(A,) = a6 + af Pi + a5 P2 


We distinguish the following cases: 


(1) If a9 #0, ap ta, 40 and ap+a;,+a2 #0 then the system is consistent and the 


system has unique solution given by the formula: 


(2) If the determinants satisfies any one of the following conditions, then the system is 
inconsistent and it has no solutions. 
(i). ag = 0 and aj, a, a are not all zero. 
(ii). ap + ay = 0 and af + af, ag + a4, a6 + aj are not all zero. 


(iii). a9 + a1 + a3 = 0 and a + af + a3, ag + af + a}, aj + aj + a3 are not all zero. 
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(3) fA =0+0P:+0P, Ay =0+0P:+0P, Ay =0+0P;+0P) and A, =0+0P;+0P 


then by solving two equations of the system we will obtain the equation 0 = a. If a = 0, 


then the system is consistent with infinite number of solutions and if a 4 0, then the 


system is inconsistent. 


Example 4.7. Consider the system of equations: 


(14+ P)ce+1-P)y+0+P,-Po)z=14+5P,-P 
(1+ P)e+(-14+P4+P)y+(24+Pi)z=14+4P,+3Pr 
(1—-P,+ Po)r+(-14+ Po)yt+1+PR)z=14+P,4+2Py. 


1+P, 1-P, 1+P, —P» 
The coefficient matrix is, A = 1+ Py -14+P,4+P 24+ P, 
1-P,+P —-1+P 1+ Py 
1+P, 1-P, 1+P,—-—P 
A=det(A)=| 14+P -14+F7,4+ PB 2+P, |=2+2P,—Py 
1-P,+P, -1+P, 1+P, 
1+5P, — P 1-P, 1+P, — Po 
A, = det(A,)= 14+ 4P, + 3P> -1+P4+P 24+ Py =2+6P, — 2P 
1+ P,+2P>, —-1+P 1+P, 
14+P, 14+5P,-P 14+P7h-P 
Ay = det(Ay) = 1+ P, 1+4P, + 3P, 24+ P = 3P, 
1-P4+Ph 14+P,4+2P, 1+P, 
1+P, 1-P, 1+5P, — Py 
A, =det(A,)=| 14+ P -14+P,4+P 14+4P,4+3P|=4P,-—P, 
1—-P,+P. —1+P, 1+P,+2P, 


Here, a9 £0, ag +a, 40, & an +a, +a2 40. Hence, the system is consistent with unique 
solution given by: 


Ay _ 2467 —2P, 


= — =14+FP,, 
7 A 2+ 2P, — Po 
A 3P. 
y=—= 2 =P, 
A 2+ 2P, — Po 
A 4P, — P. 
o= Zz 1 2 P. 


A = Faia. 
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Example 4.8. Consider the system of equations: 
(1+ Po)x+(8-P)y+O+P — P,)z=5 
Pox + Pry t+ (Pit Po)z = 2P, + 2P. 
(2 + Pi = P2)x + (4 + 3P, = P2)y + (5 + 2P2)z =11 + 4P,. 
1+ P, 3-P 1+P,-P, 
The coefficient matrix is, A = Py Pi Pi +P» 
2+P,—Pp) 44+3P,—-—P 5+ 2P 
14+ Po 3—P, 1+ P, — P» 
A= det(A) = P» P, Pi +P» =0-—2P, —10P) 
2+P,—P,) 44+3P,— Py 5+ 2P 
5 3-P, 1+ P,-— Po 
A; = det(A,) = |2P, + 2P) P; P, +P, = 0-—2P, —10P, 
114+4P, 44+3P,—P 5 + 2P 
1+ Pp, 5 1+P,-P 
Ay = det( Ay) = Po 2P, + 2P> Pi +P, = 0 — 2P, — 10P, 
2+ Pi — Py 114+ 4P, 5+2P, 
1+ P, 3- Pi 5 
Ay= det(A,) = P» P; 2P, +2P5| =0- 2P, — 10P, 
2+P,-Pp 44+3P,-P+2 114+4P, 
Here, ap = 0, aj = 0, af =0 & aj =0. Hence, the system is consistent with infinite number 
of solutions and the solutions are given by: 


11 3 


13 3 
S = {2y2€2-SPaie= (-F+$ri+5m)2+(F-Fr-sr), 


2 


3 ol 5 
=(.-_-—-=P,—<=P. 
y € a1 5Pa) # 


Example 4.9. Consider the system of equations: 


(l+Pijx+(1—Pojy4 


(+P, 


2 2 


1 1 5 
——+ _P,+ =P 
+( 9° 9 1+5F), 2} 


\e= 2+ P; 


(2 + 2Py)\z + 2 = 2P2)y + (2 +2P, — 2P3)z =4+42P, 
(34+ 3Pi)a + (3 —3Po)y+ (84 3P, —3P2)z =64+3P, 
Here, A=0+0P,+0P2, A; =0+0P,+0Py, Ly =0+0P,+0P), A, =0+0P, +0P». By 


solving first two equations of the given system we will get 0 = 0. Hence the system consistent 


with infinite number of solutions. In this case the system is reduced to a single equation. To 


solve we can assign arbitrary values to any two variables and can determine the value of the 


third variable. 
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Example 4.10. Consider the system of equations: 
(1+P)ce+(1—-Po)yyt+1t+P—-P)z=24+P 
(2+ 2P,)x + (2 —2Pp)y + (2+ 2P, —2Py)z =1-— Pz 
(3+ 3P,)x+ (3 —3P.)y+ (84 3P, —3Po)z=3+ Pp 
Here, A=0+0P,+0P2, A; =0+0P,4+0P2, A,=0+0P,+0P,, A, =0+0P, + OP». 
By solving first two equations of the given system we will get 0 = 3+ 2P, + Py. Hence the 


system inconsistent and it has no solution. 


Other than the above mentioned cases there are some special cases in which the system of 


linear symbolic 2-plithogenic equations is inconsistent. 


Remark 4.11. If all coefficients of a the system of n linear symbolic 2-plithogenic equations 


with n variables are non invertible the the system is inconsistent. For example, 
(1-P,+ Po)e+ (24+ 2P, —4Po)y+(1-Pi)z=384+P, 
(1— Po)x+ Pryt poz = 3P2 
(2—-P—1-—Po)r+ Poy+(1-Pi)z=24+R4+P 


5. System of Homogeneous Symbolic 2-Plithogenic Linear Equations 


Definition 5.1. Consider the homogeneous system of n-variable symbolic 2-plithogenic linear 


equations: 
(aq, + aj, Py + a), Pe) x1 + (AQg + ajg Pi + @)9P2)x2 + (aQ3 + aj3P1 + 43P2)x3 +... + (apn + 
at, Fi + ab,,P2)tn =0+0P; + OP, 
(a5, T az, P, a a3, Po)xy Tr (apo a ajP, — G5 Po)ar9 ae (a3 a a3 P Tv a53P2)ar3 Te (an + 
at, Pi + a2,,P2)an =0+0P; + 0P2 


(ag, + at, Pi + af, Po)ai + (a§g + ata Pi + af, P2)x2 + (agg + ats Pi + a93P2)r3 +... + (GGn + 
at, Pi + a5, P2)an =0+0P, + OP» 


Remark 5.2. Let AX = B be the coefficient matrix of this system and let A = det(A) = 
ap + a, P, + a2P2. We distinguish the following cases: 
(1) If aa #0 and agt+a,40 and ag+a;+a2 #0 then the system is consistent 
and the system has unique solution 7; =0, 71=1,2,...,n. 
(2) If aga =O or agt+a,=0 or ag+a;,+az=0, then the system is consistent with 


infinite number of solutions. 


Example 5.3. Consider the system of equations: 
(2+P,+3P))ea+(1-P — P2)y=0 
(3+ 4P.)x+(1+ Pi)y = 0. 
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2+P4+3P, 1-P-P 
The coefficient matrix is, A = a ae ? oa. 
34+ 4P, 1+P, 


2+P,+3P. 1-P,-P. 
Ae Se) = apr gRs 
3+4P, 1+P, 
Here, ap 4 0,a9 + a, 4 0 and ap + a1 + a2 € 0, the system is consistent with unique solution. 

0 1-P,-P. 

A, = det(Az) = ie 
0 1+P, 
2+P,+3P. 0 

Ay = det(Ay) = mre? "| =0 

3+ 4P5 0 


So the solution of the given system is, 


Be. 0 - 
re ee eo eee 


i — 


Ape 0 —0 
oh oP 1 


Example 5.4. Consider the system of equations: 
(1+ Po)x+(8-—Pi)yt+ (2+ Po)z =0 
Pox + Pry + (Pi — $P2)z =0 
(2+ P,—Po)r+(44+3P, P2)y } (3 { 4P; f 2P,)z = 0. 


14+ Py 3-P, 2+ Po 
The coefficient matrix is, A = P, Pi PL - 5P» 
2+P—-Po 44+3P,-—Pp 34+4P,4+2P) 
14+ Py 3-P, 2+ Po 
A = det(A) = Py Pi Pi—5Pp |=0+0Pi+8P, 


2+P,-—-P,) 443P,-—P 344P,4+2P 
Here, ag = 0, the system is consistent with infinite number of solutions and the solutions are 
given by: 


1 1 1 1 1 
= 2—SPr7 :x1=|--+-—P =—(-—_—_P,—=—P 
S {nuee SPr:«& ( a7 5 1) * y ( 57 5f1 75 ») J 


6. Conclusion 


In this article, the solutions of symbolic 2-plithogenic linear equations are studied using 
Cramer’s rule. The conditions are given for a system of symbolic 2-plithogenic linear equa- 
tions to be consistent with unique solution, consistent with infinite solutions, and inconsitent. 
Further, many examples are given for the case of system of two symbolic 2-plithogenic linear 


equations with two variables and for the case of system of three symbolic 2-plithogenic linear 
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equations with three variables. 
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